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<210> 1 
<21i> 858 
<212> DMA 
<213> H. Sapiens 

<220> 
<221> COS 
<222> (1)..(858) 

<400> 1 

atg gcc ggc etc ggc cac ccc tec gec ttc ggc egg gec acc cac gec 48 

Met Ala Gly Leu Gly His Pro Ser Ala Phe Gly Arg Ala Thr His Ala 
15 10 15 

gtg gtg. egg gcg eta ccc gag teg etc tgc cag cac gcg ctg aga age 96 
Val Val Arg Ala Leu Pro Glu Ser Leu Cys Gin His Ala Leu Arg Ser 
20 25 30 

gcc aag ggc gag gag gtg gac gtc gcc cgc gcg gaa egg cag cac cag 144 
Ala Lys Gly Glu Glu Val Asp Val Ala Arg Ala Glu Arg Gin His Gin 
35 40 45 

etc tac gtg ggc gtg ctg ggc age aag ctg ggg ctg cag gtg gtg gag 192 
Leu Tyr Val Gly Val Leu Gly Ser Lys Leu Gly Leu Gin Val Val Glu 
50 55 * 60 

ctg ccg gcc gac gag age ctt ccg gac tgc gtc ttc gtg gag gac gtg 240 
Leu Pro Ala Asp Glu Ser Leu Pro Asp Cys Val Phe Val Glu Asp Val 
65 70 75 80 

gcc gtg gtg tgc gag gag acg gcc etc ate acc cga ccc ggg gcg ccg 288 
Ala Val Val Cys Glu Glu Thr Ala Leu He Thr Arg Pro Gly Ala Pro 
85 90 95 



-2- 



agc'cgg agg aag gag gtt gac atg atg aaa gaa gca tta gaa aaa ctt 336 
Ser Arg Arg Lys Glu Val Asp Het Het lys Glu Ala Leu Glu Lys Leu 
100 105 UO 

cag etc aat ata gta gag atg aaa gat gaa aat gca act tta gat ggc 384 
Gin Leu Asn tl$ Val Glu Het Lys Asp Glu Asn Ala Thr Leu Asp Gly 
U5 120 125 

gga gat gtt tta ttc aca ggc aga gaa ttt ttt gtg ggc ctt tec aaa 432 
Gly Asp Val leu Phe Thr Gly Arg Glu Phe Phe Val Gly Leu Ser Lys 
130 135 140 

agg aca aat caa cga ggt get gaa ate ttg get gat act ttt aag gac 480 
Arg Thr Asn Gin Arg Gly Ala Glu He Leu Ala Asp Thr Phe Lys Asp 
145 150 155 160 

tat gca gtc tec aca gtg cca gtg gca gat ggg ttg cat ttg aag agt 528 
Tyr Ala Val Ser Thr Val Pro Val Ala Asp Gly Leu His Leu Lys Ser 
165 170 175 

ttc tgc age atg get ggg cct aac ctg ate gca att ggg tct agt gaa 576 
Phe Cys Ser Met Ala Gly Pro Asn Leu lie Ala He Gly Ser Ser Glu 
180 185 190 

tct gca cag aag gec ctt aag ate atg caa cag atg agt gac cac cgc 624 
Ser Ala Gin Lys Ala Leu Lys He Het Gin Gin Met Ser Asp His Arg 
195 200 205 

tac gac aaa etc act gtg cct gat gac ata gca gca aac tgt ata tat 672 
Tyr Asp Lys Leu Thr Val Pro Asp Asp lie Ala Ala Asn Cys lie Tyr 
210 215 220 

eta aat ate ccc aac aaa ggg cac gtc ttg ctg cac cga acc ccg gaa 720 
Leu Asn He Pro Asn Lys Gly His Val Leu Leu His Arg Thr Pro Glu 
225 230 235 240 

gag tat cca gaa agt gca aag gtt tat gag aaa ctg aag gac cat atg 768 
Glu Tyr Pro Glu Ser Ala Lys Val Tyr Glu Lys Leu Lys Asp His Met 
245 250 255 

ctg ate ccc gtg age atg tct gaa ctg gaa aag gtg gat ggg ctg etc 816 
Leu He Pro Val Ser Met Ser Glu Leu Glu Lys Val Asp Gly Leu Leu 
260 265 270 

acc tgc tgc tea gtt tta att aac aag aag gta gac tec tga 858 
Thr Cys Cys Ser Val Leu He Asn Lys Lys Val Asp Ser 
275 280 285 



1 <210> 2 
<2ll> 285 
<212> PRT 
<213> H. Sapiens 



<40O 2 



-3- 



Met Ala Gly Leu Gly Ms Pro Ser Ala Phe Gly Arg Ala Thr His Ala 
15 10 15 

Val Val Arg Ala Leu Pro Glu Ser Leu Cys Gin His Ala Leu Arg Ser 
20 25 30 

Ala Lys Gly Glu Glu Val Asp Val Ala Arg Ala Glu Arg Gin His Gin 
35 40 45 

Leu Tyr Val Gly Val Leu Gly Ser Lys Leu Gly Leu Gin Val Val Glu 
50 55 60 

Leu Pro Ala Asp Glu Ser Leu Pro Asp Cys Val Phe val Glu Asp Val 
65 70 75 80 

Ala Valval Cys Glu Glu Thr Ala Leu lie Thr Arg Pro Gly Ala Pro 
85 . 90 95 

Ser Arg Arg Lys Glu Val Asp Met Met Lys Glu Ala Leu Glu Lys Leu 
100 105 110 

Gin Leu Asn lie Val Glu Met Lys Asp Glu Asn Ala Thr Leu Asp Gly 
115 120 125 

Gly Asp Val Leu Phe Thr Gly Arg Glu Phe Phe Val Gly Leu Ser Lys 
130 135 140 

Arg Thr Asn Gin Arg Gly Ala Glu He Leu Ala Asp Thr Phe Lys Asp 
145 150 155 160 

Tyr Ala Val Ser Thr Val Pro Val Ala Asp Gly Leu His Leu Lys Ser 
165 170 175 

Phe Cys Ser Met Ala Gly Pro Asn Leu lie Ala He Gly Ser Ser Glu 
180 * 185 190 

Ser Ala Gin Lys Ala Leu Lys He Met Gin Gin Met Ser Asp His Arg 
195 200 205 

Tyr Asp Lys Leu Thr Val Pro Asp Asp He Ala Ala Asn Cys He Tyr 
210 215 220 

Leu Asn He Pro Asn Lys Gly His Val Leu Leu His Arg Thr Pro Glu 
225 230 * 235 240 

Glu Tyr Pro Glu Ser Ala Lys Vaf Tyr Glu Lys Leu Lys Asp His Met 
245 250 255 

Leu He Pro Val Ser Met Ser Glu Leu Glu Lys Val Asp Gly Leu Leu 



260 



265 



270 



Thr Cys 



Cys Ser Val Leu He Asn Lys Lys Val 
275 280 



Asp Ser 
285 
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<210> 3 
<2U> 858 
<12> OKA 
<213> H. sapiens 

<22Q> 
<22l> COS 
<222> (1) .(858) 

<40O 3 

atg ggg acg ccg ggg gag ggg ctg ggc cgc tgc tec cat gec ctg ate 48 

Het Gly Thr Pro Gly Glu Gly Leu Gly Arg Cys Ser His Ala leu He 
15 10 15 

egg gga gtc cca gag age ctg gcg teg ggg gaa ggt gcg ggg get ggc 96 
Arg GlyVal Pro Glu Ser Leu Ala Ser Gly Glu Gly Ala Gly Ala Gly 
20 25 30 

ctt ccc get ctg gat ctg gec aaa get caa agg gag cac ggg gtg ctg 144 
Leu Pro Ala Leu Asp Leu Ala Lys Ala Gin Arg Glu His Gly Val Leu 
35 40 . 45 

gga ggt aaa ctg agg caa cga ctg ggg eta cag ctg eta gaa ctg cca 192 
Gly Gly Lys Leu Arg Gin Arg Leu Gly Leu Gin Leu Leu Glu Leu Pro 
50 55 60 

cct gag gag tea ttg ccg ctg gga ccg ctg ctt ggc gac acg gec gtg 240 
Pro Glu Glu Ser Leu Pro Leu Gly Pro Leu Leu Gly Asp Thr Ala Val 
65 '70 75 80 

ate caa ggg gac acg gec eta ate acg egg ccc tgg age ccc get cgt 288 
lie Gin Gly Asp Thr Ala Leu Me Thr Arg Pro Trp Ser Pro Ala Arg 
85 90 95 

agg cca gag gtc gat gga gtc cgc aaa gec ctg caa gac ctg ggg etc 336 
Arg Pro Glu Val Asp Gly Val Arg Lys Ala Leu Gin Asp Leu Gly Leu 
100 105 no 

cga att gtg gaa ata gga gac gag aac gcg acg ctg gat ggc act gac 384 
Arg lie Val Glu He Gly Asp Glu Asn Ala Thr Leu Asp Gly Thr Asp 
115 120 125 

gtt etc ttc acc ggc egg gag ttt ttc gta ggc etc tec aaa tgg ace 432 
Val Leu Phe Thr Gly Arg Glu Phe Phe Val Gly Leu Ser Lys Trp Thr 
130 135 m 140 

aat cac cga gga get gag ate gtg gcg gac acg ttc egg gac ttc gec 480 
Asn His Arg Gly Ala Glu He Val Ala Asp Thr Phe Arg Asp Phe Ala 
145 150 155 160 

gtc tec act gtg cca gtc teg ggt ccc tec cac ctg cgc ggt etc tgc 528 
Val Ser Thr Val Pro Val Ser Gly Pro Ser His Leu Arg Gly Leu Cys 
165 170 175 

ggc atg ggg gga cct cgc act gtt gtg gca ggc age age gac get gec 576 



-5- 

Gly Met 61y Gly Pro Arg Thr Val Val Ala Gly Ser Ser Asp Ala Ala 
160 185 190 

caa aag get gtc egg gca atg gca gtg ctg aca gat cac cca tat gec 624 
Gin tys Ala Val Arg Ala Met Ala Val Leu Thr Asp His Pro Tyr Ala 
195 200 205 

tec ctg acc etc cca gat gac gca get get gac tgt etc ttt ctt cgt 672 
Ser leu Thr Leu Pro Asp Asp Ala Ala Ala Asp Cys Leu Phe Leu Arg 
210 215 220 

cct ggg ttg cct ggt gtg ccc cct ttc etc ctg cac cgt gga ggt ggg 720 
Pro Gly Leu Pro Gly Val Pro Pro Phe Leu leu Hts Arg Gly Gly Gly 
225 230 235 240 



gat 


ctg* ccc 
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age cag 
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ctg 
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etc tct gat gtc acc 


768 
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245 






250 




255 
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816 


Leu 


val 


Pro 


Val 
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Ser Glu 


Leu 


Glu 


Lys 


Ala Gly Ala Gly Leu 










260 






265 






270 




age 


tec 


etc 


tgc 


ttg gtg 


etc age 


aca 


cgc 


ccc 


cac age tga 


858 


Ser 


Ser 


Leu 


Cys 


Leu Val 


Leu Ser 


Thr 


Arg 


Pro 


His Ser 








275 






280 








285 





<21G> 4 
<211> 285 
<212> PRT 
«213> H. sapiens 

<400> 4 

Met Gly Thr Pro Gly Glu Gly Leu Gly Arg Cys Ser His Ala Leu He 
1 5 10 15 

Arg Gly Val Pro Glu Ser Leu Ala Ser Gly Glu Gly Ala Gly Ala Gly 
20 25 30 

Leu Pro Ala Leu Asp Leu Ala Lys Ala Gin Arg Glu His Gly Val Leu 
35 40 45 

Gly Gly Lys Leu Arg Gin Arg Leu Gly Leu Gin Leu Leu Glu Leu Pro 
50 55 _ 50 

Pro Glu Glu Ser Leu Pro Leu Gly Pro Leu Leu Gly Asp Thr Ala Val 
65 70 75 80 

He Gin Gly Asp Thr Ala Leu lie Thr Arg Pro Trp Ser Pro Ala Arg 
85 90 95 



Arg Pro Glu Val Asp Gly Val Arg Lys Ala Leu Gin Asp Leu Gly Leu 
100 105 110 
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Arg He Val Glu He Gly Asp Glu Asn Ala Thr Leu Asp Gly Thr Asp 
115 120 125 

Val Leu Phe Thr Gly Arg Glu Phe Phe Val Gly Leu $er lys Trp Thr 
130 135 140 

Asn His Arg Gly Ala Glu lie Val Ala Asp Thr Phe Arg Asp Phe Ala 
145 150 155 160 

Val Ser Thr Val Pro Val Ser Gly Pro Ser His Leu Arg Gly Leu Cys 
165 170 175 

Gly Met Gly Gly Pro Arg Thr Val Val Ala Gly Ser Ser Asp Ala Ala 
180 185 190 

Gin Lys-Ala Val Arg Ala Ket Ala val Leu Thr Asp His Pro Tyr Ala 
195 200 205 

Ser Leu Thr Leu Pro Asp Asp Ala Ala Ala Asp Cys Leu Phe Leu Arg 
210 215 220 

Pro Gly Leu Pro Gly Val Pro Pro Phe Leu Leu His Arg Gly Gly Gly 
225 230 235 240 

Asp Leu Pro Asn Ser Gin Glu Ala Leu Gin Lys Leu Ser Asp Val Thr 
245 250 255 

Leu Val Pro Val Ser Cys Ser Glu Leu Glu Lys Ala Gly Ala Gly Leu 
260 265 270 

Ser Ser Leu Cys Leu Val Leu Ser Thr Arg Pro Hts Ser 
275 280 285 



<210> 5 
<211> 777 
<212> OKA 

<213> S. coelicolor 

<220> 
<221> CDS 
<222> (D.Aim 

<400> 5 

gtg ccc age aag aag gec ctg gtc cgc cgc ccc age ccc agg etc gec 48 

Val Pro Ser Lys Lys Ala Leu Val Arg Arg Pro Ser Pro Arg Leu Ala 

1 5 ID 15 

gaa gga ctg gtg aca cac gtc gag egg 9ag cag gtc gat cac ggc ctg 96 
Glu Gly Leu Val Thr His Val Glu Arg Glu Gin Va! Asp His Gly Leu 
20 25 30 

gec etc gaa cag tgg gac gee tac gtc gag gee etc gga gca cac ggc 144 
Ala Leu Glu Gin Trp Asp Ala Tyr Val Glu Ala Leu Gly Ala His Gly 
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35 



40 



45 



tgg gag act ctg gag gtg gac ccg gcc gag tac tgt ccg gac teg gtc 192 
Trp Glu Thr Leu Glu Val Asp Pro Ala Glu Tyr Cys Pro Asp Ser Val 
50 55 60 



ttc gtc gag gac gcc gtc gtc gtg ttc cgc aac gtc gcg ctg ate acg 240 
Phe Val Glu Asp Ala Val Val Val Phe Arg Asn Val Ala Leu Ue Thr 
65 70 75 SO 



egg ccc ggc gcc gag teg egg cgc gcg gag acg gcc ggc gtc gag gag 
Arg Pro Gly Ala Glu Ser Arg Arg Ala Glu Thr Ala Gly Val Glu Glu 
85 90 95 



288 



gcc gtg gcc egg etc ggc tgc teg gtg aac tgg gtg tgg gag ccg ggc 336 
Ala Val-Ala Arg Leu Gly Cys Ser Val Asn Trp Val Trp Glu Pro Gly 
100 105 no 



ace ctg gac ggc ggc gac gtc ctg aag ate ggc gac acg ate tac gtg 
Thr Leu Asp Gly Gly Asp Val Leu Lys He Gly Asp Thr He Tyr Val 
115 120 125 



384 



gga cgc ggc ggc egg acc aac gcg gcc ggt gtc cag cag ttg egg gcg 
Gly Arg Gly Gly Arg Thr Asn Ala Ala Gly Val Gin Gin Leu Arg Ala 
130 135 140 



432 



gcg ttc gag ccg ctg ggc gcc egg gtc gtc gcc gtg ccc gtg age aag 480 
Ala Pne Glu Pro Leu Gly Ala Arg Val Val Ala Val Pro Val Ser Lys 
145 150 155 150 



gtg ctg cat ctg aag teg gcg gtc acc gcg ctg ccg gac ggg acg gtg 
Val Leu His Leu Lys Ser Ala Val Thr Ala Leu Pro Asp Gly Thr Val 
165 170 175 



ctg ccg gtg ccg gag gag teg ggg gcg cac gtg gtg ctg etc ggc ggg 
Leu Pro Val Pro Glu Glu Ser Gly Ala His Val Val Leu Leu Gly Gly 
195 200 205 



528 



ate ggg cac ate ccg ctg acg gac gtg ccc teg ctg ttc ccc cgt ttc 576 
Ue Gly His He Pro Leu Thr Asp Val Pro Ser Leu Phe Pro Arg Phe 
180 185 190 



624 



age agg ctg ctg atg gcg gcg age gcg ccc aag acg gcg gag ctg etc 672 
Ser Arg Leu Leu Met Ala Ala Ser Ala Pro Lys Thr Ala Glu Leu Leu 
210 215 220 



gcc gat 


etc ggt cac 


gag ccg gtg 


etc 


gtc 


gac 


ate ggg gag ttc gag 


720 


Ala Asp 


Leu Gly His 


Glu Pro Val 


Leu 


Val 


Asp 


He Gly Glu Phe Glu 




225 




230 






235 


240 




aag ctg 


gag ggc tgt 


gtg acg tgc 


etc 


teg 


gtc 


agg ctg cgc gag ctg 


768 


Lys Leu 


Glu Gly Cys 


Val Thr Cys 


Leu 


Ser 


val 


Arg Leu Arg Glu Leu 




245 






250 




255 




tac gac 


tga 












777 



Tyr Asp 
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<210> 6 
<2U> 258 
<212> PRT 

<213> S. coelicolor 
«400> 6 

Val Pro Ser Lys Lys Ala Leu Val Arg Arg Pro Ser Pro Arg Leu Ala 
1 5 10 IS 

Glu Gly Leu Val Thr His Val Glu Arg Glu Gin Val Asp His Gly Leu 
20 25 30 

Ala leirGlu Gin Trp Asp Ala Tyr Val Glu Ala Leu Gly Ala His Gly 
3$ 40 45 

Trp Glu Thr Leu Glu Val Asp Pro Ala Glu Tyr Cys Pro Asp Ser Val 
50 55 60 

Phe Val Glu Asp Ala Val Val Val Pne Arg Asn Val Ala Leu He Thr 
65 70 75 80 

Arg Pro Gly Ala Glu Ser Arg Arg Ala Glu Thr Ala Gly Val Glu Glu 
85 90 95 

Ala Val Ala Arg Leu Gly Cys Ser Val Asn Trp Val Trp Glu Pro Gly 
100 105 110 

Thr Leu Asp Gly Gly Asp Val Leu Lys He Gly Asp Thr He Tyr Val 
115 120 125 

Gly Arg Gly Gly Arg Thr Asn Ala Ala Gly Val Gin Gin Leu Arg Ala 
130 135 140 

Ala Phe Glu Pro Leu Gly Ala Arg Val Val Ala Val Pro Val Ser Lys 
145 150 155 160 

Val Leu His Leu Lys Ser Ala Val Thr Ala Leu Pro Asp Gly Thr Val 
165 170 175 

He Gly His He Pro Leu Thr Asp Val Pro Ser Leu Phe Pro Arg Phe 
180 185 190 

Leu Pro Val Pro Glu Glu Ser Gly Ala His Val Yal Leu Leu Gly Gly 
195 200 205 

Ser Arg Leu Leu Met Ala Ala Ser Ala Pro Lys Thr Ala Glu Leu Leu 
210 21S 220 

Ala Asp Leu Gly His Glu Pro Val Leu Val Asp He Gly Glu Phe Glu 
225 230 235 240 

Lys Leu Glu Gly Cys Val Thr Cys Leu Ser Val Arg Leu Arg Glu Leu 
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245 250 255 

Tyr Asp 



<210> 7 
<211> 765 
<212> DNA 

<213> P. aeruginosa 

<220> 
<221> COS 
<222> (l>.-(765) 

<400> 7* 

atg ttc aag cac ate ate get cgc acg ccc gee cgc age ctg gtc gac 48 
Met Phe Lys His lie He Ala Arg Thr Pro Ala Arg Ser Leu Val Asp 
1 5 10 15 

ggc ctg acc tec age cac etc ggc aag ccg gac tac gec aag gee ctg 96 
Gly leu Thr Ser Ser His Leu Gly Lys Pro Asp Tyr Ala Lys Ala Leu 
20 25 30 

gag cag cac aac gee tac ate cgc gee ttg cag acc tgc gac gtg gac 144 
Glu Gin His Asn Ala Tyr He Arg Ala Leu Gin Thr Cys Asp Val Asp 
35 40 45 

ate acc ctg ctg ccg ccg gac gaa cgc ttc ccc gac teg gtg ttc gtc 192 
He Thr Leu Leu Pro Pro Asp Glu Arg Phe Pro Asp Ser Val Phe Val 
50 55 60 

gag gac ccg gtg etc tgc acc teg cgc tgc gee ate ate acc cgc ccc 240 
Glu Asp Pro val Leu Cys Thr Ser Arg Cys Ala Lie lie Thr Arg Pro 
65 70 75 80 

ggc gec gaa teg egg cgc ggc gag acc gag ate ate gag gaa acc gtg 288 
Gly Ala Glu Ser Arg Arg Gly Glu Thr Glu He Me Glu Glu Thr Val 
85 90 95 

cag cgc ttc tat ccg ggc aag gtc gag cgc ate gag gca ccc ggc acg 336 
Gin Arg Phe Tyr Pro Gly Lys Val Glu Arg He Glu Ala Pro Gly Thr 
100 105 no 

gtg gaa gec ggc gac ate atg atg gtc ggc gac cac ttc tac ate ggc 384 
Val Glu Ala Gly Asp lie Met Het val Gly Asp His Phe Tyr lie Gly 
115 120 125 

gaa teg gec cgc acc aac gee gag ggc gee egg cag atg ate gcg ate 432 
Glu Ser Ala Arg Thr Asn Ala Glu Gly Ala Arg Gin Met He Ala He 
130 135 140 



ctg gag aaa cat ggc etc age ggc teg gtg gtg cgc ctg gaa aag gtc 
Leu Glu Lys His Gly Leu Ser Gly Ser Val Val Arg Leu Glu Lys Val 
145 150 155 160 



480 
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ctg cac ctg aag ace ggg etc gec tac ctg gaa cac.aac aac ctg ctg 528 
Leu His leu Lys Thr Sly Leu Ala Tyr Leu Glu His Asn Asn Leu Leu 
165 170 175 

gec gec ggc gag ttc gtc age aag ccg gag ttc cag gac ttc aac ate 576 
Ala Ala Gly Glu Phe Val Ser Lys Pro Glu Phe Gin Asp Phe Asn He 
180 185 190 

ate gag ate ccc gaa gag gag tec tac gec gec aac tgc ate tgg gtc 624 
He Glu He Pro G)u Glu Glu Ser Tyr Ala Ala Asn Cys He Trp Val 
195 200 205 

aac gaa agg gtg ate atg ccc gee ggc tat ccc egg ace cgc gag aag 672 
Asn Glu Arg Val He Met Pro Ala Gly Tyr Pro Arg Thr Arg Glu Lys 
210 215 220 



ate 


gec cgc 


etc ggc 


tac 


He 


Ala Arg 


Leu Gly 


Tyr 


225 
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cgc 
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gac ggc 
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Lys He 
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Gly 






245 





235 240 



250 255 



<210> 8 
<211> 254 
<212> PftT 

<213> P. aeruginosa 
<4QQ> 8 

Met Phe Lys His He He Ala Arg Thr Pro Ala Arg Ser Leu Val Asp 
15 10 15 

Gly Leu Thr Ser Ser His Leu Gly Lys Pro Asp Tyr Ala Lys Ala Leu 
20 25 30 

Glu Gin His Asn Ala Tyr tie Arg Ala Leu Gin Thr Cys Asp Val Asp 
35 40 45 

lie Hir Leu Leu Pro Pro Asp Glu Arg Phe Pro Asp Ser Val Phe Val 
50 55 60 

Glu Asp Pro Val Leu Cys Thr Ser Arg Cys Ala He He Thr Arg Pro 
65 70 , 75 80 

Gly Ala Glu Ser Arg Arg Gly Glu Tfcr Glu lie He Glu Glu Thr Val 
85 90 95 

Gin Arg Phe Tyr Pro Gly Lys Val Glu Arg He Glu Ala Pro Gly Thr 
1Q0 105 no 

Val Glu Ala Gly Asp He Het Met Val Gly Asp His Phe Tyr He Gly 
115 120 125 



765 



Glu Ser Ala Arg Thr Asn Ala Gtu Gly Ala Arg Gin Met lie Ala He 
130 135 140 

Leu Glu lys His Gly leu Ser Gly Ser Val Val Arg Leu Glu lys Val 
145 150 155 160 

leu His leu Lys Thr Gly leu Ala Tyr leu Glu His Asn Asn leu Leu 
165 170 175 

Ala Ala Gly Glu Phe Val Ser lys Pro Glu Phe Gin Asp Phe Asn lie 
180 IBS 190 

He Glu lie Pro Glu Glu Glu Ser Tyr Ala Ala Asn Cys He Trp Val 
195 200 205 

Asn Gl ir Arg Val lie Met Pro Ala Gly Tyr Pro Arg Thr Arg Glu Lys 
210 215 220 

lie Ala Arg Leu Gly Tyr Arg Val He Glu Val Asp Thr Ser Glu Tyr 
225 230 235 240 

Arg Lys He Asp Gly Gly val Ser Cys Met Ser Leu Arg Phe 
245 250 



<210> 9 
<2U> 1257 
<212> DMA 

<213> P. aeruginosa 

<220> 

<221> COS 

<222> (1). .(1257> 

<40O 9 

atg age acg gaa aaa ace aaa ctt ggc gtc cac tec gaa get ggc aaa 48 
Met Ser Thr Glu Lys Thr Lys Leu Gly Val His Ser Glu Ala Gly Lys 
1 5 10 15 

ctg cgc aaa gtg atg gtc tgc teg ccc gga etc gec cac cag cgc ctg 96 
leu Arg Lys Val Met Val Cys Ser Pro Gly Leu Ala His Gin Arg Leu 
20 25 30 

acc ccg age aac tgc gac gag ttg, ctg ttc gac gac gtg ate tgg gtg 144 
Thr Pro Ser Asn Cys Asp Glu Leu Leu Phe Asp Asp Val He Trp Val 
35 40 45 

aac cag gec aag cgc gac cac ttc gac ttc gtc acc aag atg cgc gag 192 
Asn. Gin Ala Lys Arg Asp His Phe Asp Phe val Thr Lys Met Arg Glu 
50 55 60 

cgc ggc ate gac gtc etc gag atg cac aat ctg ctg acc gag acc ate 240 
Arg Gly He Asp Val Leu Glu Met His Asn Leu Leu 7hr Glu Thr lie 
65 70 75 80 
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cag aac ccg gaa gcg ctg aag tgg ate etc gat cgc aag ate acc gee 288 
Gin Asn Pro Glu Ala Leu Lys Trp He Leu Asp Arg Lys He Thr Ala 
85 90 95 

gac age gtc ggc ctg ggc ctg acc age gag ctg cgc tec tgg ctg gag 336 
Asp Ser Val Gly Leu Gly Leu Thr Ser Glu Leu Arg Ser Trp Leu Glu 
100 105 110 



age ctg gag ccg cgc aag ctg gee gag tac ctg ate ggc ggc gtc gec 

Ser Leu Glu Pro Arg Lys Leu Ala Glu Tyr Leu lie Gly Gly Val Ala 

115 120 125 

get gac gac ctg ccc gee age gaa ggc gec aac ate etc aag atg tac 

Ala Asp Asp Leu Pro Ala Ser Glu Gly Ala Asn He Leu Lys Met Tyr 

130 135 140 

cgc gag tac ctg ggc cat tec age ttc ctg ctg ccg ccg ttg ccg aac 

Arg Glu Tyr Leu Gly His Ser Ser Phe Leu Leu Pro Pro Leu Pro Asn 

145 150 155 160 



384 



432 



480 



acc cag ttc acc cgc gac acc act tgc tgg ate tac ggc ggc gtg acc 528 
Thr Gin Phe Thr Arg Asp Thr Thr Cys Trp lie Tyr Gly Gly Val Tnr 
165 170 175 

ctg aac ccg atg tac tgg ccg gcg cga cga cag gaa acc ctg ctg acc 576 
Leu Asn Pro Met Tyr Trp Pro Ala Arg Arg Gin Glu Thr Leu Leu Thr 
180 185 190 

acc gec ate tac aag ttc cac ccc gag ttc gec aac gec gag ttc gag 624 
Thr Ala lie Tyr Lys Phe His Pro Glu Phe Ala Asn Ala Glu Phe Glu 
195 200 205 

ate tgg tac ggc gac ccg gac aag gac cac ggc tec teg acc ctg gaa 672 
He Trp Tyr Gly Asp Pro Asp Lys Asp His Gly Ser Ser Thr Leu Glu 
210 215 220 

ggc ggc gac gtg atg ccg ate ggc aac ggc gtg gtc ctg ate ggc atg 720 
Gly Gly Asp Val Met Pro He Gly Asn Gly Val Val Leu He Gly Met 
225 230 235 240 

ggc gag cgc tec teg cgc cag gec ate ggt cag gtc gec cag teg ctg 768 
Gly Glu Arg Ser Ser Arg Gin Ala Ue Gly Gin Val Ala Gin Ser Leu 
245 250 255 

ttc gec aag ggc gee gec gag cga gtg ate gtc gec ggc ctg ccg aag 816 
Phe Ala Lys Gly Ala Ala Glu Arg Val lie Val Ala Gly Leu Pro Lys 
260 265 270 

tec cgc gec gcg atg cac ctg gac acc gtg ttc age ttc tgc gac cgc 864 
Ser Arg Ala Ala Met His Leu Asp Thr val Phe Ser Phe Cys Asp Arg 
275 280 285 



gac ctg gtc acg gtc ttc ccg gaa gtg gtc aag gaa ate gtg ccc ttc 
Asp Leu Val Thr Val Phe Pro Glu Val Val Lys Glu He Val Pro Phe 
290 295 300 



912 



( 
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agc ctg cgc ccc gat ccg age age ccc tac ggc atg aac ate cgc cgc 960 

Ser leu Arg Pro Asp Pro Ser Ser Pro Tyr Gly Met Asn He Arg Arg 
305 310 315 320 



gag gag aaa acc ttc etc gaa gtg gtc gec gaa tec etc ggc ctg aag 
Glu Glu Lys Thr Phe Leu Glu Val Val Ala Glu Ser Leu Gly Leu Lys 
325 330 335 



cgc ggc ggc ggc cac tgc atg acc tgc ccg ate gtc cgc gac ccg ate 
Arg Gly Gly Gly His Cys Met Thr Cys Pro lie Val Arg Asp Pro He 
405 410 415 



1008 



aaa ctg cgc gtg gtc gag acc ggc ggc aac age ttc gec gec gag cgc 1056 
lys Leu Arg Val Val Glu Thr Gly Gly Asn Ser Phe Ala Ala Glu Arg 
340 345 350 

gag caa tgg gac gac ggt aac aac gtg gtc tgc ctg gag ccg ggc gtg 1104 
Glu Gin Trp Asp Asp Gly Asn Asn Val Val Cys Leu Glu Pro Gly Val 
355 360 365 

gtg gtc ggc tac gac cgc aac acc tac acc aac acc ctg ctg cgc aag 1152 
Val Val Gly Tyr Asp Arg Asn Thr Tyr Thr Asn Thr Leu Leu Arg Lys 
370 375 380 

gec ggc gtc gag gtc ate acc ate age gec age gaa ctg ggt cgc ggt 1200 
Ala Gly Val Glu Val He Thr lie Ser Ala Ser Glu Leu Gly Arg Gly 
385 390 395 400 



1248 



gac tac tga 1257 
Asp Tyr 



<21Q> 10 
<211> 418 
<212> PRT 

<213> P. aeruginosa 
<400> 10 

Met Ser Thr Glu Lys Thr Lys Leu Gly Val His Ser Glu Ala Gly Lys 
15 10 15 

Leu Arg Lys Val Met Val Cys Ser Pro Gly Leu Ala His Gin Arg Leu 
20 25 30 

Thr Pro Ser Asn Cys Asp Glu Leu Leu Phe Asp Asp val He Trp val 
35 4ff 45 

Asn Gin Ala Lys Arg Asp His Phe Asp Phe Val Thr Lys Met Arg Glu 
50 55 60 

Arg Gly lie Asp val Leu Glu Met His Asn Leu Leu Thr Glu Thr He 
65 70 75 80 

Gin Asn Pro Glu Ala Leu Lys Trp lie leu Asp Arg Lys He Thr Ala 
85 90 95 
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Asp Ser Val Gly Leu Gly Leu Thr Ser Glu Leu Arg Sen Trp Leu Glu 
100 105 110 

Ser Leu Glu Pro Arg Lys Leu Ala Glu Tyr Leu lie Gly Gly val Ala 
115 120 125 

Ala Asp Asp Leu Pro Ala Ser Glu Gly Ala Asn He Leu Lys Met Tyr 
130 135 140 

Arg Glu Tyr Leu Gly His Ser Ser Phe Leu Leu Pro Pro Leu Pro Asn 
145 150 155 160 

Thr Gin Phe Thr Arg Asp Thr Thr Cys Trp He Tyr Gly Gly Val Thr 
165 170 175 

Leu Asn- Pro Met Tyr Trp Pro Ala Arg Arg Gin Glu Thr Leu Leu Thr 
180 185 190 

Thr Ala lie Tyr Lys Phe His Pro Glu Phe Ala Asn Ala Glu Phe Glu 
195 200 205 

He Trp Tyr Gly Asp Pro Asp Lys Asp His Gly Ser Ser Thr Leu Glu 
210 215 220 

Gly Gly Asp Val Met Pro He Gly Asn Gly Val Val Leu He Gly Met 
225 230 235 240 

Gly Glu Arg Ser Ser Arg Gin Ala He Gly Gin Val Ala Gin Ser Leu 
245 250 255 

Phe Ala Lys Gly Ala Ala Glu Arg Val He Val Ala Gly Leu Pro Lys 
260 265 270 

Ser Arg Ala Ala Met His Leu Asp Thr Val Phe Ser Phe Cys Asp Arg 
275 280 285 

Asp Leu Val Thr Val Phe Pro Glu Val Val Lys Glu He Val Pro Phe 
290 295 300 

Ser Leu Arg Pro Asp Pro Ser Ser Pro Tyr Gly Met Asn lie Arg Arg 
305 310 315 320 

Glu Glu Lys Thr Phe Leu Glu Val Val Ala Glu Ser Leu Gly Leu Lys 
325 330 335 

Lys Leu Arg Val Val Glu Thr Gly Gly Asn Ser Phe Ala Ala Glu Arg 
340 345 350 

Glu Gin Trp Asp Asp Gly Asn Asn Val Val Cys Leu Glu Pro Gly Val 
355 360 365 

Val Val Gly Tyr Asp Arg Asn Thr Tyr Thr Asn Thr Leu Leu Arg Lys 
370 375 380 



Ala Gly Val Glu Val lie Thr lie Ser Ala Ser Glu Leu Gly Arg Gly 
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385 390 395 400 

Arg Gly Gly Gly His Cys Met Thr Cys Pro He Val Arg Asp Pro He 
406 410 415 

Asp Tyr 



<210> 11 
<2U> 1014 
<2U> DMA 

<21> H. tuberculosis 

<220> 

<221> COS 

<222> (69).. (986) 

<400> 11 

atgtatcaat ggaaaatacg caacgaccat cgtttgattg tgaaatcaga gccaaatatc 60 

gttggttt atg acg gat tec tac gtc get get gec cgt eta ggg tea cct 110 
Het Thr Asp Ser Tyr Val Ala Ala Ala Arg Leu Gly Ser Pro 
1 5 .10 

gca cgc cgc acc ccc egg acg egg egg tat gca atg acc ccg ccg gee 158 
Ala Arg Arg Thr Pro Arg Thr Arg Arg Tyr Ala Met Tnr Pro Pro Ala 
15 20 25 30 

ttc ttt gee gtc gca tac gcg ate aac ccc tgg atg gac gtc acc gcg 206 
Phe Phe Ala Val Ala Tyr Ala He Asn Pro Trp Met Asp Val Thr Ala 
35 40 45 

cca gtc gac gtc caa gtc gcg caa gca cag tgg gag cac etc cac cag 254 
Pro Val Asp Val Gin Val Ala Gin Ala Gin Trp Glu His Leu His Gin 
50 55 60 

acc tat ctt egg eta ggc cac age gtg gat ctg ate gag ccc att tec 302 
Thr Tyr Leu Arg Leu Gly His Ser Val Asp Leu lie Glu Pro He Ser 
65 70 75 

ggg tta ccg gac atg gtg tac acc gec aac ggt ggg ttc ate gcg cac 350 
Gly Leu Pro Asp Met Val Tyr Thr Ala Asn Gly Gly Phe He Ala His 
80 85 90 

gac ate gec gtg gtc gec egg ttc egg ttc ccc gaa cga get ggt gag 398 
Asp lie Ala Val Val Ala Arg Phe Arg Phe Pro Glu Arg Ala Gly Glu 
95 100 105 110 

tct aga gec tat gec age tgg atg tec teg gtc gga tat cgc ccg gtg 446 
Ser Arg Ala Tyr Ala Ser Trp Met Ser Ser Val Gly Tyr Arg Pro VaT 
115 120 125 

acc acc cgc cac gtc aac gag gga cag ggc gac ctg ctg atg gtt ggc 494 
Thr Thr Arg His Val Asn Glu Gly Gin Gly Asp Leu Leu Het Val Gly 
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130 135 140 

gaa agg gtg ttg gcg ggc tac ggc ttt cgc aca sac cag cgc gca cac 542 
Glu Arg val Leu Ala 61y Tyr Gly Phe Arg Thr Asp Gin Arg Ala His 
145 150 155 

gcc gaa ate gec gcg gtg ctt ggt ctg ccg gtg gtc tec etc gag ttg 590 
Ala Glu He Ala Ala Val Leu Gly Leu Pro Val Val Ser Leu Glu Leu 
160 165 170 

gtc gac cca egg ttc tat cac ctg gac acc gcg ctg gcc gtg etc gac 638 
val Asp Pro Arg Phe Tyr His Leu Asp Thr Ala Leu Ala Val Leu Asp 
175 180 185 190 

gac cac acg ate gcc tac tac ccg ccg gcg ttc agt acg gca gcg cag 686 
Asp MrThr He Ala Tyr Tyr Pro Pro Ala Phe Ser Thr Ala Ala Gin 
195 200 205 

gaa cag ttg teg gcg ctg ttc ccc gac gcg att gtg gtc ggc agt gcc 734 
Glu Gin Leu Ser Ala Leu Phe Pro Asp Ala He Val Val Gly Ser Ala 
210 215 220 

gac gcg ttc gtg ttc gga etc aac gcc gtc tct gac ggt ctg aac gta 782 
Asp Ala Phe Val Phe 61y Leu Asn Ala Val Ser Asp Gly Leu Asn Val 
225 230 235 

gtg ctt ccg gtc gcg gcc atg ggt ttt gcg gcg cag tta cgc gca gcc 830 
Val Leu Pro Val Ala Ala Met Gly Phe Ala Ala Gin Leu Arg Ala Ala 
240 245 250 

ggc ttc gag ccg gtc ggt gtc gat ctg tec gag ctg etc aag ggc ggc 878 
Gly Phe Glu Pro Val Gly Val Asp Leu Ser Glu Leu Leu Lys Gly Gly 
255 260 265 270 

ggt tec gtc aag tgc tgc acg ctg gag ata cac cca tga caa ate teg 926 
Gly Ser Val Lys Cys Qys Thr Leu Glu He His Pro Gin He Ser 
275 280 285 

egg atg cca etc agg cca eta tgg cac tgg teg aaa ggc atg cag cgc 974 
Arg Met Pro Leu Arg Pro Leu Trp His Trp Ser Lys Gly Met Gin Arg 
290 295 300 

aca att att cgc cgctgcctgt ggtggcggcc agegctga 1014 
Thr He He Arg 
305 



<Z10> 12 
<2U> 282 
<212> PRT 

<213> M. tuberculosis 
<400> 12 

Met Thr Asp Ser Tyr Val Ala Ala Ala Arg Leu Gly Ser Pro Ala Arg 
I 5 10 15 
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Arg Thr Pro Arg Thr Arg Arg Tyr Ala Het Thr Pro Pro Ala Phe Phe 
20 25 30 

Ala Val Ala Tyr Ala He Asn Pro Trp Met Asp Val Thr Ala Pro val 
35 40 45 

Asp Val Gin Val Ala Gin Ala Gin Trp Glu His Leu His Gin Thr Tyr 
50 55 60 

Leu Arg Leu Gly His Ser val Asp leu He Glu Pro lie Ser Gly Leu 
65 70 75 80 

Pro Asp Met Val Tyr Thr Ala Asn Gly Gly Phe He Ala His Asp He 
85 90 95 

Ala Val- Val Ala Arg Phe Arg Phe Pro Glu Arg Ala Gly Glu Ser Arg 
100 105 110 

Ala Tyr Ala Ser Trp Net Ser Ser Val Gly Tyr Arg Pro Val Thr Thr 
U5 120 125 

Arg His Val Asn Glu Gly Gin Gly Asp leu Leu Het Val Gly Glu Arg 
130 135 140 

Val Leu Ala Gly Tyr Gly Phe Arg Thr Asp Gin Arg Ala His Ala Glu 
145 150 1S5 160 

fie Ala Ala Val leu Gly Leu Pro Val Val Ser Leu Glu leu Val Asp 
165 170 175 

Pro Arg Phe Tyr His Leu Asp Thr Ala Leu Ala Val Leu Asp Asp His 
180 1S5 190 

Thr He Ala Tyr Tyr Pro Pro Ala Phe Ser Thr Ala Ala Gin Glu Gin 
195 200 205 

Leu Ser Ala Leu Phe Pro Asp Ala He Val Val Gly Ser Ala Asp Ala 
210 215 220 

Phe Val Phe Gly leu Asn Ala Val Ser Asp Gly Leu Asn Val Val leu 
225 230 235 240 

Pro Val Ala Ala Het Gly Phe Ala Ala Gin Leu Arg Ala Ala Gly Phe 
245 ,250 255 

Glu Pro Val Gly Val Asp Leu Sef Glu leu leu lys Gly Gly Gly Ser 
260 J 265 270 



Val lys Cys Cys Thr Leu Glu lie His Pro 
275 280 



<210> 13 
<2U> 305 
«212> PRT 
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<213> M. tuberculosis 
<400> 13 

Asn Val Ser Met Glu Asn Thr Gin Arg Pro Ser Phe Asp Cys Glu He 
1 5 10 15 

Arg Ala tys Tyr Arg Trp Phe Het Thr Asp Ser Tyr Val Ala Ala Ala 
20 25 30 

Arg Leu Gly Ser Pro Ala Arg Arg Thr Pro Arg Thr Arg Arg Tyr Ala 
3S 40 45 

Met Thr Pro Pro Ala Phe Phe Ala Val Ala Tyr Ala tie Asn Pro Trp 
50 55 60 

Met Asp-Val Thr Ala Pro Val Asp Val Gin Val Ala Gin Ala Gin Trp 
65 70 75 80 

Glu His Leu His Gin Thr Tyr Leu Arg Leu Gly His Ser val Asp Leu 
85 90 95 

He Glu Pro He Ser Gly Leu Pro Asp Het Val Tyr Thr Ala Asn Gly 
100 105 no 

Gly Phe He Ala His Asp He Ala Val Val Ala Arg Phe Arg Phe Pro 
1L5 120 125 

Glu Arg Ala Gly Glu Ser Arg Ala Tyr Ala Ser Trp Het Ser Ser Val 
130 135 140 

Gly Tyr Arg Pro Val Thr Thr Arg His Val Asn Glu Gly Gin Gly Asp 
145 150 155 160 

Leu Leu Met Val Gly Glu Arg Val Leu Ala Gly Tyr Gly Phe Arg Thr 
165 170 US 

Asp Gin Arg Ala His Ala Glu He Ala Ala Val Leu Gly Leu Pro val 
180 185 190 

Val Ser Leu Glu Leu Val Asp Pro Arg Phe Tyr His Leu Asp Thr Ala 
195 200 205 

Leu Ala Val Leu Asp Asp His Thr He Ala Tyr Tyr Pro Pro Ala Phe 
210 215 220 

Ser Thr Ala Ala Gin Glu Gin Leu Ser Ala Leu Phe Pro Asp Ala He 
225 230 235 240 

Val Val Gly Ser Ala Asp Ala Phe Val Phe Gly Leu Asn Ala Val Ser 
245 250 2S5 

Asp Gly Leu Asn val Val Leu Pro val Ala Ala Het Gly Phe Ala Ala 
260 265 270 

Gin Leu Arg Ala Ala Gly Phe Glu Pro val Gly Val Asp'Leu Ser Glu 
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275 280 . 285 

Leu leu lys Gly Gly Gly Ser Val Lys Cys Cys Thr Leu Glu He His 
290 295 300 

Pro 
305 
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SEQUENCE LISTING 



(1) GENERAL INFORMATION; 

(1) APPLICANT: 

(A) NAME: UNIVERSITY COLLEGE LONDON 

(B) STREET: Gower Street 

(C) CITY: London 

(E) COUNTRY: United Kingdom 

(F) POSTAL CODE (ZIP): WC1E 6BT 

TITLE OF INVENTION: SCREEN hTTHOO 

(111) NUMBER Of SEQUENCES: 12 

(iv) COMPUTER READABLE FORM: 

<A) MEDIUM TYPE: Floppy disk 
(8) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/KS-OOS 

(D) SOFTWARE: Patent In Release #1.0. Version #1.30 (EPO) 



(2) INFORMATION FOR SEQ ID NO: 1: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 858 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 
(0) TOPOLOGY: linear 

(11) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 

ATGGCCGGCC TCGGCCACCC CTCCGCCTTC GGCCGGGCCA CCCACGCCGT GGTGCGGGC6 60 

CTACCCGAGT CGCTCTGCCA GCACGCGCTG AGAAGCGCCA AGGGCGAGGA GSTGSACGTC 120 

GCCCGCGCGG AACGGCASCA CCAGCTCTAC GTGGGCGTGC TGGGCAflCAA GCTGG83CTG 1B0 

CASGTQGTGG AfiCTGCCGGC CGACGAGAGC CTTCCQGACT GCGTCTTCGT GGAGGACGTG 240 

GCCGTGGTGT GCSAGGAGAC GGCCCTCATC ACCCGACCCG GGGCGCCGAS CCGGAGGAAG 300 

GAQGTTGACA TGATGAAAGA AGCATTAGAA AAACTTCAGC TCAATATAGT AGAGAT6AAA 360 

GATGAAAAT6 CAACTTTAGA TGGCGGAGAT GTTTTATTCA CASGCAGAGA ATTTTTTGTG 420 

GGCCTTTCCA AAAGGACAAA TCAACGAQGT GCTGAAATCT TGGCTGATAC TTTTAAGGAC 480 



WO 00/44888 

2- 

TATGCASTCT CCACAGTGCC AGTGGCAGAT GGGTTGCATT TSAAGAGTTT CTGCA6CATG 
GCTGGGCCTA ACCTGATCGC AATTGGGTCT ACTGAATCTG CACAGAAGGC CCTTAAGATC 
ATGCAACAGA TGAGTGACCA CCGCTACGAC AAACTCACTG TGCCTGATGA CATAGCAGCA 
AACTGTATAT ATCTAAATAT CCCCAACAAA GGGCACGTCf TGCTGCACCG AACCCCGGAA 
GAfiTATCCAG AAAGTGCAAA GGTTTATGAG AAACTGAAGG ACCATATGCT GATCCCCGTG 
AGCAT6TCTG AACTGGAAAA GGTGGATGGG CTGCTCACCT GCTGCTCAGT TTTAATTAAC 
AAGAAGGTAG ACTCCTGA 



(2) INFORMATION FOR SEQ 10 NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

CA) LENGTH: 285 amino adds 

CB) TYPE: amino add 

(C) STRANDEONESS: single 

(D) TOPOLOGY: linear 

<1i) MOLECULE TYPE: protein 

(XI > SEQUENCE DESCRIPTION: SEO 10 NO; 2: 

Net Ala Gly Leu Gly His Pro Ser Ala Phe Gly Arg Ala Thr His Ala 
1 5 10 15 

Val Val Arg Ala Leu Pro Glu Ser Leu Cys Gin His Ala Leu Arg Ser 
20 25 30 

Ala Lys Gly Glu Glu Val Asp Val Ala Arg Ala Glu Arg Gin His Gin 
35 40 45 

Leu Tyr Val Gly Val Leu Gly Ser Lys Leu Gly Leu Gin Val Val Glu 
50 55 60 

Leu Pro Ala Asp Glu Ser Leu Pro Asp Cys Val Phe Val Glu Asp Val 
65 70 75 80 

Ala Val Val Cys Glu Glu Thr Ala Leu He Thr Arg Pro Gly Ala Pro 
85 90 95 

Ser Arg Arg Lys Glu Val Asp Net Net Lys Glu Ala Leu Glu Lys Leu 
100 105 UO 

Gin Leu Asn lie Val Glu Met Lys Asp Glu Asn Ala Thr Leu Asp Gly 
115 120 125 
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540 
600 
660 
720 
780 
840 
858 
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Gly Asp Val Leu Phe Thr Gly Arg Glu Phe Pne Val Gly Leu Ser Lys 
130 135 140 

Arg Thr Asn Gin Arg Gly Ala Glu He Leu Ala Asp Thr Phe Lys Asp 
145 150 155 160 

Tyr Ala Val Ser Thr Val Pro Val Ala Asp Gly Leu His Leu Lys Ser 
165 170 175 

Phe Cys Ser Het Ala Gly Pro Asn Leu He Ala He Gly Ser Ser Glu 
180 185 190 

Ser Ala Gin Lys Ala Leu Lys He Het Gin Gin Ket Ser Asp His Arg 
195 200 205 

Tyr Asp Lys Leu Thr Val Pro Asp Asp lie Ala Ala Asn Cys lie Tyr 
210 215 220 

Leu Asn He Pro Asn Lys Gly His Val Leu Leu His Arg Thr Pro Glu 
225 230 235 240 

Glu Tyr Pro Glu Ser Ala Lys Val Tyr Glu Lys Leu Lys Asp His Het 
245 250 255 

Leu He Pro Val Ser Met Ser Glu Leu Glu Lys Val Asp Gly Leu Leu 
260 265 270 

Thr Cys Cys Ser Val Leu tie Asn Lys Lys Val Asp Ser 
275 280 285 

(2) INFORMATION FOR SEQ 10 NO: 3: 

(i) SE0UENCE CHARACTERISTICS: 

(A) LENGTH: 858 base pairs 

(B) TYPE: nucleic acid 
tC) S7RANDEDNESS: double 
(0) TOPOLOGY: linear 

111) HOLECULE TYPE: cDNA 

<x1) SEQUENCE DESCRIPTION: SEQ 10 NO: 3: 

ATGGGGACGC CGGGGGAGGG GCTGGGCCGC TGCTCCCATC CCCTGATCCG GG6AGTCCCA 60 

GAGAGCCTGG CGTCGGGGGA AGGTGCGGGG GCTGGCCTTC CCGCTCTGGA TCTGGCCAAA 120 

GCTCAAAGGG AGCACGGGGT GCTGGGAGGT AAACTGAGQC AACGACTGGG GCTACAGCTG 180 

CTAGAACTGC CACCTGAGGA GTCATTGCCG CTGGGACCGC TGCTTGGCGA CACGGCCGTG 240 

ATCCAAGGGG ACACGGCCCT AATCACGCGG CCCTGGAGCC CC&TCGTAG GCCAGAGGTC 300 
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GATGSAGTCC GCAAAGCCCT GCAAGACCTG GG9CTCCGAA TTGTGGAAAT AGGAGACGAG 360 

AACGCGACGC TGGATBGCAC TGACGTTCTC TTCACCGGCC GGGWTmTT CGTAGGCCTC 420 

TCCAAATGGA CCAATCACCG AGGA&TGAS ATCGTGGCGG ACACGTTCC6 GGACTTCGCC 480 

GTCTCCACTG TGCCAGTCTC GGGTCCCTCX CACCTGCGCG GTCTCTGCQG CATGGGGGGA 540 

CCTCGCACTG TTGTGGCA& CAGCAGCGAC GCTGCCCAAA AGGCTGTCCG GGCMTGGCA 600 

GTGCTGACAG ATCACCCATA TGCCTCCCTG ACCCTCCCAG ATGACGCAGC TGCTGACTGT 660 

CTCTTTCTTC GTCCTGGGTT GCCTGGTGTG CCCCCTTTCC TCCTGCACCG TGGAGGTGGG 720 

GATCTGCCCA ACAGCCAGGA GGCACTGCAG AAGCTCTCTG ATGTCACCCT GGTACCTGTG 780 

TCCTGCTCAG AACTGGAGAA AGCTGGCGCC QGGCTCAGCT CCCTCTGCTT GGTGCTCAGC 840 

ACACGCCCCC ACAGCTGA 858 

C2) INFORMATION FOR SEQ ID NO; 4: 

(1) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 285 amino acids 
(8) TYPE: amino add 
(C) STRANDEDNESS: single 
(0) TOPOLOGY: linear 

(11) MOLECULE TYPE: protein 

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

Met Gly Thr Pro Gly Glu Sly Leu Gly Arg Cys Ser His Ala Leu He 
15 10 15 

Arg Gly Val Pro Glu Ser Leu Ala Ser Gly Glu Gly Ala Gly Ala Gly 
20 25 30 

Leu Pro Ala Leu Asp Leu Ala Lys Ala Gin Arg 61u His Gly Val Leu 
35 40 45 

Gly Gly lys Leu Arg Gin Arg Leu Gly Leu Gin Leu Leu Glu Leu Pro 
50 55 60 

Pro Glu 61u Ser Leu Pro Leu Gly Pro Leu Leu Gly Asp Thr Ala Val 
65 70 75 80 

lie Gin Gly Asp Thr Ala Leu lie Thr Arg Pro Trp Ser Pro A1a Arg 
85 90 95 

Arg Pro Glu Val Asp Gly Val Arg Lys Ala Leu Gin Asp Leu Gly Leu 
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100 105 110 

Arg He Val Glu lie Gly Asp Glu Asn Ala Thr Leu Asp Gly Thr Asp 
115 120 125 

Val Leu Phe Thr 61 y Arg Glu Phe Phe Val Gly Leu Ser Lys Trp Thr 
130 135 140 

Asn His Arg Gly Ala 61 u lie Val Ala Asp Thr Phe Arg Asp Phe Ala 
145 ISO 155 160 

Val Ser Thr Val Pro Val Ser Gly Pro Ser His teu Arg Gly Leu Cys 
1S5 170 175 

Gly Ket Gly Gly Pro Arg Thr Val Val Ala Gly Ser Ser Asp Ala Ala 
180 185 190 

Gin lys Ala Val Arg Ala Met Ala Val leu Thr Asp His Pro Tyr Ala 
195 200 205 

Ser Leu Thr Leu Pro Asp Asp Ala Ala Ala Asp Cys Leu Phe Leu Arg 
210 as 220 

Pro Gly Leu Pro Gly Val Pro Pro Phe Leu Leu His Arg Gly Gly Gly 
225 230 235 240 

Asp Leu Pro Asn Ser Gin Glu Ala Leu Gin Lys Leu Ser Asp Val Thr 
245 250 255 

Leu Val Pro Val Ser Cys Ser Glu Leu Glu Lys Ala Gly Ala Gly Leu 
260 265 270 

Ser Ser Leu Cys Leu Val Leu Ser Thr Arg Pro His Ser 
275 280 285 



(2) INFORMATION FOR SEQ ID NO; 5: 

(1) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 777 base pairs 
<B> TYPE: nucleic acid 
(C) STRANOEDHESS: double 
(0) TOPOLOGY: linear 

(11) H0LECULE TYPE: C0NA 

<x1) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

GTGCCCAGCA AGAAGGCCCT GGTCCGCCGC CCCAGCCCCA GGCTCGCCGA AGGACTGGTG 60 
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ACACACGTCG AGCGGGAGCA GGTCGATCAC GGCCTGGCCC TCGAACAGTG GGACGCCTAC 
GTCGAGGCCC TCGGAGCACA CGGCTGGGAG ACTCTGGAGG TGGACCCGGC CGAGTACTGT 
CCGGACTCGG TCTTCCTCGA GGACGCCGTC GTCGTGTTCC GCAACGTtGC GCTGATCACG 
CGGCCCGGCG CCGAGTCGCG GCGCGCGGAG ACGGCCGGCG TCGAGCW&C CGTGGCCCGG 
CTCGGCTGCT CGGTGAACTG GGTGTGGGAG CCGGGCACCC TGGACGGCGG CGACGTCCTG 
AAGATCGGCG ACACGATCTA CGTG23GAC6C GGCGGCCGGA CCAACGCGGC CGGTGTCCAG 
CAGTTGCGGG CGGCGTTCGA GCCGCTGGGC GCCCGGGTCG TCGCCGTGCC CGT6AGCAAG 
GTGCTGCATC TGAAGTCGGC GGTCACCGCG CTGCCGGACG GGACGGTGAT CGSGCACATC 
CCGCTGACGG ACGTGCCCTC GCTOTCCCC CGTTTCCTGC CGGTGCCGGA GGAGTCGGGG 
GCGCACGTGG TGCTGCTCGG CGGGAGCAGG CTGCTGATGG CGGCGAGCGC GCCCAAGACG 
GCGGAGCTGC TCGCCGATCT CGGTCACGAG CCGGTGCTCG TCGACATCGG GGAGTTCGAG 
AAGCTGGAGG GCTGTGTGAC GTGCCTCTCG 6TCAGGCTGC GCGAGCTGTA CGACTGA 



(2) INFORMATION FOR SEQ 10 NO: 6: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 258 aoino acids 

(B) TYPE: art no add 

<C) STRANDEDNESS: single 
(0) TOPOLOGY: linear 

(it) NOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Val Pro Ser Lys Lys Ala Leu Val Arg Arg Pro Ser Pro Arg Leu Ala 
15 10 15 

Glu Gly Leu Val Thr His val Glu Arg Glu Gin Val Asp His Gly Ley 
20 25 30 

Ala Leu Glu Gin Trp Asp Ala Tyr Val Glu Ala Leu Gly Ala His Gly 
35 40 45 

Trp Glu Thr Leu Glu Val Asp Pro Ala Glu Tyr Cys Pro Asp Ser Val 
50 55 60 

Pfee Val Glu Asp Ala Val Val Val Phe Arg Asn Val Ala Leu He Thr 
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120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
777 
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65 70 75 80 

Arg Pro Gly Ala Glu Ser Arg Arg Ala Glu Thr Ala Sly Val Glu Glu 
85 90 95 

Ala Val Ala Arg Leu Gly Cys Sep Val Asn Trp Val Trp Glu Pro Gly 
100 105 110 

Thr Leu Asp Gly Gly Asp Val Leu tys He Gly Asp Thr He Tyr Val 
115 120 125 



Gly Arg Gly Gly Arg Thr Asn Ala Ala Gly Val Gin Gin Leu Arg Ala 
130 135 140 



Ala Phe Glu Pro Leu Gly Ala Arg Val Val Ala Val Pro Val Ser Lys 
145 150 155 160 * 

Val Leu His Leu Lys Ser Ala Val Thr Ala Leu Pro Asp Gly Thr Val 
165 170 175 

He Gly His lie Pro Leu Thr Asp Val Pro Ser Leu Phe Pro Arg Phe 
180 185 190 

Leu Pro Val Pro Glu Glu Ser Gly Ala His Val Val Leu Leu Gly Gly 
195 200 205 

Ser Arg Leu leu Met Ala Ala Ser Ala Pro Lys Thr Ala Glu Leu Leu 
ao 215 220 

Ala Asp Leu Gly His Glu Pro Val Leu Val Asp He Gly Glu Phe Glu 
225 230 235 240 

Lys Leu Glu Gly Cys Val Thr Cys Leu Ser Val Arg Leu Arg Glu Leu 
245 250 255 

Tyr Asp 



(2) INFORMATION FOR SEQ ID ©: 7: 

(11 SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 765 base pairs 
<B) TYPE: nucleic acid 
(C) STRAKDEDNESS: double 
(0) TOPOLOGY; linear 

U1) MOLECULE TYPE: cDKA 

<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

ATGTTCAAGC ACATCATCGC TCGCACGCCC GCCCGCAGCC TGGTCGACGG CCTGACCTCC 60 
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AGCCACCTCG GCAAGCCGGA CTACGCCAAG GCCCTGGAGC AGCACAACGC CTACATCCGC 120 

GCCTTGCAGA CCTGCGACGT GSACATCACC CTGCTGCQX CGGACGAACG CTTCCCC6AC 180 

TCGGTSTTCG TCSAGGACCC GGJGCTCTGC ACCTCGCGCT GC6CCATCAT CACCCGCCCC 240 

GGCGCCGAAT CGCGGCGCGG CGAGACCGAG ATCATCGAGG AAACCGTGCA GCGCTTCTAT 300 

CCGGGCAAGG TCGAGCGCAT CGAGGCACCC GGCACGGTGG AAGCCGGCGA CATCAT6ATG 360 

GTCGGCGACC ACTTCTACAT CGGCGAATCG GCCCGCACCA ACGCCGAG9S C6CCCGGCA6 420 

ATGATCGCGA TCCTGGAGAA ACATGGCCTC AGCQGCTCGG TGGTGCGCCT GGAAAA9GTC 480 

CTGCACCTGA AQACCGGGCT CGCCTACCTG GAACACAACA ACCTGCTGGC CGCCGGCGAG 540 

TTCGTCAGCA AGCCGGAGTT CCAGGACTTC AACATCATCG AGATCCCCGA AGAGGASTCC 600 

TACfiCCGCCA ACTGCATCTG GGTCAACGAA AGSGTGATCA TGCCCGCCGG CTATCCCCG6 660 

ACCCGCWGA AGATCGCCCG CCTCGGCTAC CGGGTGATCG AGGTSGACAC CTCCGAATAT 720 

CGCAAGATCG ACGGCGGCGT CAGTTGCATG TCGCTGCGCT TCTGA 765 

(2) INFORMATION FOR SEQ 10 NO: 8: 

(1) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 254 anlno acids 
(8) TYPE: amino acid 

(C) 5TRANDEDHE5S: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

Cxi) SEQUENCE DESCRIPTION: SEQ 10 I©: 8: 

Met Phe Lys His He lie Ala Arg Thr Pro Ala Arg Ser Leu Val Asp 
1 5 10 15 

Gly Leu Thr Ser Ser His Leu Gly Lys Pro Asp Tyr Ala Lys Ala leu 
20 25 30 

Glu Gin His Asn Ala Tyr He Arg Ala Leu Gin Thr Cys Asp Val Asp 
35 40 - 45 

He Thr Leu Leu Pro Pro Asp Glu Arg Phe Pro Asp Ser Val Phe Val 
50 55 60 

Glu Asp Pro Val Leu Cys Thr Ser Arg Cys Ala He He Thr Arg Pro 
65-70 75 80 



WO00/44S88 

-9- 

Gly Ala filu Sep Arg Arg Gly Glu Thr Glu He He Glu Glu Thr Val 
85 90 95 

Gin Arg Phe Tyr Pro Gly Lys Val Glu Arg lie Glu Ala Pro Gly Thr 
100 105 110 

Val Glu Ala Gly Asp He Het Met Val Gly Asp His Phe Tyr lie Gly 
115 120 125 

Glu Ser Ala Arg Thr Asn Ala Glu Gly Ala Arg Gin Net He Ala He 
130 135 140 

Leu Glu Lys His Gly Leu Ser Gly Ser Val Val Arg Leu Glu Lys Val 
145 150 155 160 

Leu His Leu Lys Thr Gly Leu Ala Tyr Leu Glu His Asn Asn Leu Leu 
165 170 175 

Ala Ala Gly Glu Phe Val Ser Lys Pro Glu Phe Gin Asp Phe Asn He 
180 185 190 

lie 61u lie Pro Glu Glu Glu Ser Tyr Ala Ala Asn Cys He Trp Val 
195 200 205 

Asn Glu Arg Val lie Met Pro Ala Gly Tyr Pro Arg Thr Arg Glu Lys 
ao 215 220 

He Ala Arg Leu Gly Tyr Arg Val He Glu Val Asp Thr Ser Glu Tyr 
225 230 235 240 

Arg Lys He Asp Gly Gly Val Ser Cys Het Ser Leu Arg Phe 
245 250 

(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 1257 base pairs 
(8) TYPE: nucleic add 
(C) STRAKDEDJESS: double 
<0) TOPOLOGY: linear 

(11) MOLECULE TYPE: cOHA 

(xi) SEQUENCE DESCRIPTION: SEQ ID K0: 9: 
ATGAGCACGG AAAAAACCAA ACTTGGCGTC CACTCCGAAG CCGGCAAACT GCGCAAAGTG 
ATGGTCTGCT CGCCCGGACT CGCCCACCAG CGCCTGACCC CGAGCAACTG CGACGAGTTG 
CTGTTCGACG ACGTGATCTG GGTGAACCAS GCCAAGCGCG ACCAOTCGA CTTCGTCACC 
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AAGATGCGCG 


AGCGCGGCAT 


CGACGTCCTC 


GAfiATGCACA 


ATCT6CTGAC 


CGAGACCATC 


240 


CAGAACCCGG 


AAGCGCTGAA 


GTGGATCCTC 


GATCGCAAGA 


TtACCGCCGA 




300 


CTGGGCCTGA 


CCA£CGA&TT 


GCGCTCCTGG 








360 


GAGTACCTGA 


TCQGCGGCGT 


CGCCGCTGAC 




{TAGCGAAGG 


CGCCAATATC 


420 


CTCAAGATGT 


ACCGCGAGTA 


CCTGGGCCAT 


1 Miliar 1 1 va* 




GTTGCCCAAC 




ACCCAGTTCA 


CCCGCGACAC 


CACTTGCTRG 










TACTGGCCGG 


CGCGACGACA 


GGAAACCCTG 




CCATTTACAA 




600 

uuu 


GACTTOXCA 


ACQCCGASTT 


CGAGATCTGG 


TACGGCGacc 








TC6ACCCTGG 


AAGGCGGCGA 






uft,U 1 UO 1 Lw 1 






GGCGAGCGCT 


CCTCGCGCCA 


GGCCATCGGT 


WV3U 1 wuwlA* 


nil uuw mil 




780 


GCCGCCGAGC 


GGGTGATCGT 


CGCCQGCCTG 


CCGAAfiXCCC 


GCGCCGCGAT 


GCACCTGGAC 


840 


ACCGTGTTCA 


GCTTCTGCGA 


CCGC&VCCTG 


GTCACGGXCT 


TCCCGGAAGT 






ATCGTGCCCT 




CCCCGATCCG 


ARnUCTrTT 


AffSVATHAA 




70v 


GAGGAGAAAA 


CCTTCCTCGA 


AGTGSTCGCC 


GAATCCCTCG 


wttcaahaa 




4>U£U 


GTCGAGACCG 


GCGGCAACAG 


CTTCGCCGCC 


GAGCGCGASC 


AATGGGACGA 


CGGTAACAAC 


1080 


GTGGTCTGCC 


TGGAGCCGGG 


CGTGGTGGTC 


GGCTACSACC 


6CAACACCTA 


CACCAACACC 


1140 


CTGCTGCGCA 


AGGCCGGCGT 


CGAGGTCATC 


ACCATCAGCG 


CCAGCGAACT 


GGGTCGCGGT 


1200 


CGCGGCGGCG 


GCCACTGCAT 


GACCTCCCCG 


ATCGTCCGCG 


ACCCGATCGA 


CTACTGA 


1257 



(2) INFORMATION FOR SEQ ID NO: 10: 

ti) SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 418 amino adds 
<B) TYPE: anlno acid 
CO S7RAHDEDNESS: Single 
(0) TOPOLOGY: linear 

(11) MOLECULE TYPE: protein 

(X1) SEQUENCE DESCRIPTION: SEQ ID «0: 10: 

Ket Ser Thr Glu Lys Thr Lys Leu Gly Val His Ser Glu Ala Gly Lys 
15 10 15 
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Leu Arg Lys Val Met Val Cys Ser Pro Sly Leu Ala His Gin Arg Leu 
20 25 30 

Thr Pro Ser Asn Cys Asp 61 u Leu Leu Phe Asp Asp Val He Trp Val 
35 40 45 

Asn Gin Ala Lys Arg Asp His Phe Asp Phe Val Thr Lys Met Arg Glu 
50 55 60 

Arg Gly He Asp Val Leu Glu Met His Asn Leu Leu Thr Glu Thr He 
65 70 75 80 

Gin Asn Pro Glu Ala Leu Lys Trp lie Leu Asp Arg Lys He Thr Ala 
85 90 95 

Asp Ser Val 61y Leu Gly Leu Thr Ser Glu Leu Arg Ser Trp Leu Glu 
100 105 110 

Ser Leu Glu Pro Arg Lys Leu Ala Glu Tyr Leu lie Gly Gly Val Ala 
115 120 IS 

Ala Asp Asp Leu Pro Ala Ser Glu Gly Ala Asn He Leu Lys Ket Tyr 
130 135 140 

Arg Glu Tyr Leu Gly His Ser Ser Phe Leu Leu Pro Pro Leu Pro Asn 
145 150 155 160 

Thr Gin Phe Thr Arg Asp Thr Thr Cys Trp lie Tyr Gly Gly Val Thr 
165 170 175 

Leu Asn Pro Met Tyr Trp Pro Ala Arg Arg Gin Glu Thr Leu Leu Thr 
180 185 190 

Thr Ala lie Tyr Lys Phe His Pro Glu Phe Ala Asn Ala Glu Phe Glu 
195 200 205 

lie Trp Tyr Gly Asp Pro Asp Lys Asp His Gly Ser Ser Thr Leu Glu 
210 215 220 

Gly Gly Asp Val Ket Pro He Gly Asn Gly Val Val Leu He Gly Ket 
225 230 235 240 

Gly Glu Arg Ser Ser Arg Gin Ala lie Gly Gin Val Ala Gin Ser Leu 
245 250 255 

Phe Ala Lys Gly Ala Ala Glu Arg Val lie Val Ala Gly Leu Pro Lys 
260 265 270 



Ser Arg Ala Ala Met His Leu Asp Thr Val Phe Ser Phe Cys Asp Arg 
275 280 285 
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Asp Leu Val Thr Val Phe Pro Glu Val Val Lys Glu He Val Pro Phe 
294 295 300 

Ser Leu Arg Pro Asp Pro Ser Ser Pro Tyr Gly Hex Asn lie Arg Arg 
305 310 315 320 

Glu Glu Lys Thr Phe Leu Glu Val Val Ala Glu Ser Leu Gly Leu Lys 
325 330 335 

Lys Leu Arg Val Val Glu Thr Gly Gly Asn Ser Phe Ala Ala Glu Arg 
340 345 350 

Glu 61n Trp Asp Asp Gly Asn Asn Val Val Cys Leu Glu Pro Gly Val 
355 360 365 

Val Val Gly Tyr Asp Arg Asn Thr Tyr Thr Asn Thr Leu Leu Arg Lys 
370 375 380 

Ala Gly Val Glu Val He Thr He Ser Ala Ser Glu Leu Gly Arg Gly 
385 390 . 395 400 

Arg Gly Gly Gly His Cys Met Thr Cys Pro He Val Arg Asp Pro He 
405 410 415 

Asp Tyr 



(2) INFORMATION FOR SEQ 10 NO: 11: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1014 base pairs 

(B) TYPE: nucleic add 

(C) STRAKDEDNESS: double 

(D) TOPOLOGY: linear 

(i1> MOLECULE TYPE: cONA 

(x1> SEQUENCE DESCRIPTION: SEQ ID KO: 11: 

ATGTATCAAT GGAAAATACG CAACGACCAT CGTTTGATTG TGAAATCAGA GCCAAATATC 60 

GTTGGTTTAT GACGGATTCC TACGTCGCTG CTGCCCGTCT AGGGTCACCT GCACGCCGCA 120 

CCCCCCGGAC GCGGCGGTAT GCAATGACCC CGCCGGCCTT CTTTGCCGTC GCATACGCGA 180 

TCAACCCCTG GATGGACGTC ACCGCGCCAG TCGACGTCCA AGTCGCGCAA GCACAGTGGG 240 

AGCACCTCCA CCAGACCTAT CTTCGGCTAG GCCACAGCGT GGATCTGATC GAGCCCATTT 300 

CCGGGTTACC GGACATGGTG TACACCGCCA ACGGTGGGTT CATCGCGCAC GACATCGCCG 360 
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TGGTCGCCCG GTTCCSGTTC CCCGAACGAG CTGGTGASTC TAGAGCCTAT GCCAGCTGGA 420 

TGTCCTCGGT CQGATATCGC CCGGTCACCA CCCGCCACGT CAACGAGQGA CAGGGCGACC 480 

TGCTGATGGT TGGCGAAAGG GTGTTGGCGG GCTACGGCTT TCGCACAGAC CAGCGCGCAC 540 

ACGCCOMAT CGCCGCGSTG CTTGGTCTGC CG6TG6TCTC CCTCGAGTTG 6TCGACCCAC 600 

GGTTCTATCA CCTGGACACC GCGCTQGCCG TCCTCGACGA CCACACGATC GCCTACTACC 660 

CGCCGGCGTT CAGTACGGCA GCGCAGGAAC AGTTGTCGGC GCTCTTCCCC GACGCGATTG 720 

TGCTCGGCAG TGCCGACGCG TTCGT6TTCG GACTCAACGC CGTCTCTGAC QSTCTSAAC6 780 

TAGTGCTTCC GGTCSCGGCC ATGSGTTTTG CGSCGCAfiTT ACGCGCAGCC GQCTTCGAGC 840 

CG6TCGGTGT CGATCTCTCC GAGCTGCTCA AGGGCGGCGG TTCCGTCAA6 TGCTGCACGC 900 

TGSAGATACA CCCATGACAA ATCTCGCGGA TQCCACTCAS GCCACTATGG CACTGGTCGA 960 

AAQGCATGCA GCGCACAATT ATTCGCCGCT 6CCTGTG6TG GCSGCXAGCG CTGA 1014 

(2) INFORMATION FOR SCO ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH; 305 a»lno acids 
<B) TYPE: amino add 

(C) STRANDEDf€SS : single 

(D) TOPOLOGY: linear 

(11) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Asn Val 5er Het Glu Asn Thr Gin Arg Pro Ser Phe Asp Cys Glu lie 
15 10 15 

Arg Ala Lys Tyr Arg Trp Phe Het Thr Asp Ser Tyr Val Ala Ala Ala 
20 25 30 

Arg Leu Gly Ser Pro Ala Arg Arg Thr Pro Arg Thr Arg Arg Tyr Ala 
35 40 45 

Ket Thr Pro Pro Ala Phe Phe Ala Val Ala Tyr Ala lie Asn Pro Trp 
50 55 60 

Met Asp Val Thr Ala Pro Val Asp Val Gin Val Ala Gin Ala Gin Trp 
65 70 75 80 

Glu His Leu His Gin Thr Tyr Leu Arg Leu Gly His Ser Val Asp Leu 
85 90 95 
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lie Glu Pro He Ser Gly Leu Pro Asp Met Val Tyr Thr Ala Asn Gly 
100 105 110 

Gly Phe He Ala His Asp He Ala Val Val Ala Arg Phe Arg Phe Pro 
115 120 125 

Glu Arg Ala Gly Glu Ser Arg Ala Tyr Ala Ser Trp Het Ser Ser Val 
130 135 140 

Gly Tyr Arg Pro Val Thr Thr Arg His Val Asn Glu Gly Gin Gly Asp 
145 150 155 160 

Leu Leu Het Val Gly Glu Arg Val Leu Ala Gly Tyr Sly Phe Arg Thr 
165 170 175 

r 

Asp Gin Arg Ala His Ala Glu lie Ala Ala Val Leu Gly Leu Pro Val 
180 185 . 190 

Val Ser Leu Glu Leu Val Asp Pro Arg Phe Tyr His Leu Asp Thr Ala 
195 200 205 

Leu Ala Val Leu Asp Asp His Thr lie Ala Tyr Tyr Pro Pro Ala Phe 
210 215 220 

Ser Thr Ala Ala Gin Glu Gin Leu Ser Ala Leu Phe Pro Asp Ala He 
225 230 • 235 240 

Val Val Gly Ser Ala Asp Ala Phe Val Phe Gly Leu Asn Ala Val Ser 
245 250 255 

Asp Gly Leu Asn Val Val Leu Pro Val Ala Ala Het Gly Phe Ala Ala 
260 265 270 

Gin Leu Arg Ala Ala Gly Phe Glu Pro Val Gly Val Asp Leu Ser Glu 
275 280 285 

Leu Leu Lys Gly Gly Gly Ser Val Lys Cys Cys Thr Leu Glu He His 
290 295 300 



Pro 
305 



